Postmortem stability of brain GABAergic and glutamatergic receptors and enzymes under ecological conditions.
Neurochemical biomarkers have emerged as useful tools for assessing the subclinical neurological impacts of environmental toxicants in birds and other wildlife. Careful consideration of biomarker stability is necessary before implementing their use on tissues from ecological studies, as receptors and enzymes in the brain may be affected by postmortem conditions. The goal of this study was to evaluate the postmortem stability of key GABAergic and glutamatergic receptors (N-methyl-D-aspartate (NMDA), gamma-aminobutyric acid (GABAA-benzodiazepine)) and enzymes (glutamine synthetase (GS), glutamic acid decarboxylase (GAD)) under environmentally relevant field and storage conditions to determine their suitability as biomarkers. We exposed chicken embryo brains to postmortem environmental and storage conditions typical for ecological studies (12, 24, and 48 h at 7 °C or 25 °C; 1, 4, and 8 weeks at -80 °C or -20 °C; 1 or 2 freeze thaw cycles), and measured [3H] MK-801 binding to the NMDA receptor, [3H] flunitrazipam binding to the GABAA-benzodiazepine receptor, GS activity, and GAD activity. We found that [3H] MK-801 binding is stable under all conditions studied. GAD activity was fairly stable under each storage and environmental temperatures for all durations, but was significantly less stable when stored at -20 °C than at -80 °C. [3H] flunitrazipam binding and GS activity were both impacted by environmental and storage temperature and duration, and might best be utilized in studies of samples with similar histories. Our findings here demonstrate that caution is warranted when comparing samples with different collection and storage histories, but that some biomarkers are fairly stable under various conditions.